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FIELD OF INVENTION: 

This invcntioii relates to an. olefin polymerisation titanium 
catalyst, a process for the prepsrafition thereof and a process for the 
polynierisalion of an olefin ranploying the cataty^. 

PRIOR ART: 

Polymers of olefins especaadly lower olefins or a-alkenes such as 
ethylene, propylene or l-butene are important materjds becawse of their 
j^bs^tanttd commercial use in the maiiufactiQ% of a viBoicty of articles 
including plastic bags, sheets or automobile parts. The polymerisation of 
these aik^es has beeai widely practised fot decades md involves the 
reaction of lower a-aBcene such as eth^^aie with a catalyst under 
polynierisatiott conditions. 

In conmiercid lowca* (x-a&ene polymeru^ioai, solid 
heteixjgsneous catalysts comprisiiig mc^esium dichloride supported 
titffiiium cat^y^ are predominantly used. One method for preparation of 
these c^^ysts comprises hdogenation of asi org^no magnesdum compound 
like magnesium alkoxide with or without titanium followed by treatment 
witfi titanium^ compound like titanium teteracMoiide. A. second method 
for xjrepaiateon of diese catalysts involves reaction of mJ^jiesiom didiloridc 
and a titanium compound (US ps^ents nos 4329253, 4393182, 4400302, 
4414132. 4535068, 4330649, 4472521, 4540679, 47^705, 4710428, 5106806, 
5122494 and 5281567) In the first method the h^ogenating agent usually 
used is titaijium tetrachloride itself Tlienefore. this method consumes 
considerably large amount of titanium tetrachloride based on the final 
titanium content in the cataffysts and is not economical- Another disadvant^e 
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of use of oig^nomagnesiam confound like magnesimn sdkoxide is that 
dozing the cstaty^ s>^ilhesis spedes other than tit^nhun tetrachloride is 
product. For propyl^e pcdymensation, this necessitates further 
treatment of the catalyst with a haZogiranatiaig agirait to achieve a desirable 
level of <^alytic »:£ivity. Hoe ^atn» the use of excc^ halogenattng ^ent 
is not economical. In the second m^od special techniqaes hke ball milling 
are used. Therefore, the catalyst foimed is a ^ physical nxboture of 
titanium aiid magoeshim compounds where the bondii^ between the 
psffttdes may not be good thereby adver^y affecting the csdalytic activtfy. 
Wiate disadvantages may 1^ overcome byusang aerated anhydrous 
m^neshi^ dichiortde as i^^tixig material, in order to obtan catafy^^ of 
optimum particles size or moipholo^, ^ditional preparative st^s such as 
spm^ drymg or melting are required, which make the process time 
consttntnig, iniconvement, and anecoaomical. U$ Patent Mb 4900706 
discloses a cat^tyst con^risiiig ttfanium, m^esium and chlorine deposited 
<m an oiganic pcAymer si^oxt i£k:e styieae-divinyi b^fizene copolymer. 
However, in this case also because of 3te use of an oxganom^nesium 
precursor, a Ibial treelment with tteium tetrachloride is required to give a 
cstfalytica% active component. 

. Variotis organic polym€^ have been used as support mefterial 
for titanium or vanadium hdide and dumimum aOcyl based 
polymerisation catalysts. In USSR Author's Certificate No 682262 and 
AppHcation No 2187995/23-04 being supplement th^eto; non-metaOocene 
catalyst H^sed on tttanium hahdes supported polyethylene or 
polypropylene particles having sub:^aiitiaUy inert surf»;es or copolymer 
of e^lene and vinjd dcohol having active surface hydroxy! groups are 
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desciifoed . Both these suppoxt materials have berai repeated to show low 
activity or easy leaching of the catalyst USSR AppHcatipn 1886351/23-04 
describes use of homopolymers of Gyrene and co^lymeis thereof with 
divinyl hesasm as suppoxt for vaanadiinii or titaiiium tetreli^de. The 
aromatic rbigs of the organic polymer are bdieyed to reduce 
vanachumftitamum tetrahahde to a sohd phase of the coxrespondixig 
Izihalide whidi remains tr^>ped withiiithe pores ahd on the sor&ce of 
the support to provide an active catalyst. These si^poits are not suital>le 
for use in the case of titanium and/or vanadiimi sdkoxides and / or halo 
dkoxides. These compounds se repotted to be active etfajiene polymexisation 
c^atysis (S M Pifiat, M Ravindranathan and S Sivram, Ghenucat Review, 
1986,86)353). 

M^aQocene and other single site catalysts ate hig^ily selective 
and r^nilt in polymers of vexy narrow molecular weight distribution ( J A 
CHa^ Chemical Review, 2000, 100, 1167; H G Alt aid A Koppl, Chemical 
Review, 2000, 100, 1205). During the synthesis of these catalysts, a thick 
polymer coating is reported to be formed on the pdlymezisation reactor wall 
and ks stirrer which adversely alfec^ the heat transfer characteristics of the 
catalytic system (H G Ah, I Chem. Soc., Daiton Trans, 1999, 1703). Besides, 
unless anchored on a sohd support tfiese cataty^ canxi<H be efficiently 
used in a number of commercial reactors. Tc^ overcome the above 
drawbacks and edlso in an attempt to produce polymers with a bimodal 
di^bution of molecular weight as is usually desirable in the case of 
poly^ylene calaiy^ comprising mecsdlocenes or other single site c^alysts 
and/^or ahuninoxane cocatsdy^s supported on an in<>rgaBAic carrier like 
sihca or an organic csuiier hke rcssinous polyethylene, polypropylene. 
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crosslinked copolym^ of divinyl benzene, styxene rand ac^xy>]iydroxy 
styrene, jpolyvoiyl chlcmde, polyamide, polycarbonate, acrylonilrile- 
butadiene-^yiene copolymer or polym/^ylni/^ihaciyiate have been 
devciopecl (US Patents Nos 473268, 4808S6I, 4921825, 5362824 and 
5461017 and G C Htetky, Chemical Review, 2000, IQO, 1347). These 
developments, however, are hm^ed to metaHocene and/or alttmino:9^e 
coc£dalyst^ only. 

Particle aze distdbi^on of a solid cMyst used for 
poiymen^^on: det^noimes the propextks of the resultant polymer. These 
properties of the polymer in turn detennine the throughput in the 
polymerisation plant as well as the ease with which the polymer is 
processed. Particle size distzibotkm of a sohd catalyst is ther6f<»v: an 
impcntant featuxe. However, in the above mentioned c^yi^, one 
disadvant^ is that^ oidy by statti^ wiA a support or earner materia of 
predefined praticle size, Che paitick si2» of the supp^ cactaly^ m^be 
controUedv 

OBJECTS OF INVENTION 

An object ofthe invention is to provide an ole^ polymerisation 
tttanimn o^Myst, which shows good as^vity. 

Another object of the invention is to provide an olefin 
polymerisation titanixnn catalyst, which is devoid of m^esium support and 
eitmtnates drawbacks associated tifierewiUi. 
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4 Another object of the invention is i^t. i^vide an olefin 
po!ymerisaiioA|titaniiim catalyst, which is simpjie ai<| eafy to m^e and is 
economical. 

X, .. l[. ' * 

; Another object of the inventi<m is to p^vide a process for 
the prepar^on of an olefin polymeii^on titanhim ccttdy^; Tvhidi is sintfde 
and conve|ii^ to carry out besides bdbog ecoxiomical. . 

, Another obiect of the invention is to provide a process for 
the prepa^on of an olefbfi polymerisation titanhnn fittafyst, whkh shows 
good actiyity. . 

Aiiother object of the inV»itk»i is to poroykle a process for 
the priq>a#tion of an olefin polymcfkalKni titamuni; catalyst, which is 
devoid of m^e^nm support and ehminates d^rawbacks associated 
therewith.;- 

.< ■{ ; ■ 

Another object of (he invention is to po^bvide a process for 
the polynifpfis^n of olefin employing the titanium c^y^l, wfakh is very 
e£Sctent. S 

DpCRlPTION OF INVENTION: 

According to the invention &erB is provided an olefin 
poiymedsedion titanium catalyst comprising a titaniupi compound and an 
org^noahiminiuni compound cocataiyst supported on, a soluble polysulftme 
comprising ^ee reactive sulfone groups, wherein the molar ratio of 
titanium U> aluminium is 1-10 : 200 and the weight ratio^f titanium to 
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polysulfone is OA - 0.01 : 0.3- 2.5. 

; Accoxdiiig to the inveittioii there is also provided a process for 
the pJDeparatioii of m ole&i po^nmmsattoii titanxiim calat;^ compiisiiig a 
titanium compound and an ofgano^mcinium compomtd cocsAalyst ^ppoxted 
on a soluble polysulione ccmiprisii]^ free reactive sutfone groups, wherein 
the molar jcatio of titanium to alununium is I-IO : 200 and the wdight raiio of 
tttanimn to po}ysu]fone is 0.01-0. ! : 0.3-2.5; tfie process coni|«ising; 

a) prepcoruig a su^ipoited titanium compound by contai^g a 
soh^on of a potysultbne in a halogenaled or polar solvent with a titaniam 
compound or ^ solutton tiiereof in a h^ogenated or polar soh/ent in m ineit 
atmos^liere at a temperature between WX^ and the boihng point of the 
solvent, wher^ the wei^ ralio of tHanijnm lo polysulfone is 0.01-0.1 : 0.3 - 
2.5; 8D9d 

b) mi?dng the supported titsmium coanpoiind with an 
otg^noahimimiim cocat^st such that the molar raUo of titanxum to 
sdtuminiumis IvlO : 200. 

'.. The ineiipitated siqypoited tttanfum con^m^l is separ^ed or 
filtered out.frOm the reaction mixture of step (a) pxicn: tOr mixins widi the 
cocatalyst.; 

According to the inv^^tion there is also provided .a process for 
thfj polymeris#ion of an olefin ^ploying a titanium catalyst compiisin^ a 
titaniimi compound and an cn^anoaliimttnium coitq)ound oo^s^alyst supported 
on a soluble polysulfone c<»i^risii^ £ree reactive su^fonjc groups, wherein 
the molar ratio of titanium to aluminium is 1-10 : 200 and the weight ratio of 
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titanium to polysalfone is 0.01 - 0.1 : 0.3 - 2.5 the prodess comprises reacting 
the olefin withihe tdamum calaly^ under polymerisatio^ coiiditions in known 
manner. 

The polysnlfone su|^ft comprising j&ee reactive sulf<me 
groups may be repre^Wted by the foramlal ; 

Formnlal 

wherein n has virtues iO - 70, X is hahde, Ri is hy(k(^en or dkyi group. 
Pieferabiy n = 25-50,X = aand Ri « H CHj in the foniaila I. 

Ths ofe^in may be a lower otr-alkene iike iHhy^, propylene or 
l-bnteneor mixture th^eof, preferably ethjiene. 

Hie titanimn compound may be titaaiimi te^s^talide» titammn 
alkoxohahde or titanium tetiraa&oxide, prefecably titammn tetrachloride 
and/or ^Upiom tetrabntoxide. 

The oiiganoahrnnnimn compound cocatsdyst may be tncdkyl or 
oxoalkyl compound like methyl aiuminoxane or tnethyl aluminum, preferably 
methyl alnniinojciffte. 

Tiie molar v3tio of titanium io alumiiiimn is preferably 10 : 200. 

The halogen^ed solvit may be methyiiene dichloride or 1,2- 
dicWoroethane preferably methylene dichloride. The polar solvent may be 
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> ■ 

Hie supported titanimn compound may prepared in an inert 
atmospheie provided by n^ogoi or argoii^ pref^sibly mgon and at a 
teiiip e mt a re of, preferd>l>', 20 - 50*'C. 

The pazttde woei distiibylion, decree of titanium incoiporation 
in tlic c^^ysts and olher physico-cJieniical properti^ of catalyst which 
d^exminevits performance afe coitfrolled by the wei^ f atio of titamum 
to polysulfone at tiK time of contaet. Preferably flie woght retio of titannxin 
to polysuifbne is 0.04 . 0.3. The me^i paiticle size of the tiknium compoimd 
cataiy^ is iO - 100^ preferably 15 45|t. 

The constetoents of the pcdymehsation <»taiyst may be mix^ in 
a vessel outside the polyniensation r^*^r and then txansterred thereiitfo. 
ABemativdy they mssif be mi^ed togc^r in ike reactdr to form the calalyst 
insUtt. 

Hie polymeds^on of oie&is is carried out in known maimer 
\xsm% the cat^yst of the invention in gas phase employing one or more 
flttidised heds of the icaiaiysi. Altecnatively it may also be cx>nda(^d in a 
shury ph^e iii the presence of an inert hydrocarbon diluent like tohirae or 
hexane. • 

The reactive fst» sulfone groi^ along tl^ cataly^ support 
chemi<^ly bond with titanium atoms. Therefore^ the trtanium atoms are well 
dispersed and distributed in the catalyst. As a result the c^alyst shows high 
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p^oxmaiibe or activity in the pofymensatioti of olefins. ^Because catalyst 
does not i compiise any m^nesium compoimd it tj^hakaijes the use of 
excess tit^nm compound as a halogieiuatii^ agent in Its preparation. Also 
the piqMi^oii of this catal3nst does away with si^cifll techmqites hke ball 
miffing, spray drying or mellmg. Finlher the inviaiticm does away with 
stringent f equirement as r^ards the sdedion of pfedetamined paiticle 
size di^hntion for the support to control the particle' size distribution of 
the catalysts as the same is achieved by electing the titanium to 
p<^^ulfone laiio at the time of psepoiring the titanium co^i^ound. B^des, 
handling of ^e pofysulfbne in solution is ea^ and ccoiyemei^ The process 
of the invention is Very sbnple, less time consunung and convenient to 
cany out; fen: the shove reasons. Ilie inv@Ui<m is abo economical for the 
above rei^ons^ Due to the high ac^iv^ of the csti^^ polymerisation 
ef^iency:^ increased. 

The follov^i^ e^^nmental examples are ipuslrative of the 
invention pvA not hm^ative of the scope thereof \ 

Ej^mple 1 

To a ml mc^^^e dichloride glutton of $g of po};^;ulfbne 
(formula I, wherein X O, Ri = CH3 and n == 25-50) w^s added 1 .7g of TiCa^ 
under nitr^^eii atmosphere and stirred at 25 - 30°C fix %hrs. 71ie yellow 
sohd formed was filtered out. It showed 2.6% tit^uni inpoiporation and a 
mean pai^cle size of D90 I37.8ji The sohd (0.5g) was mixed with 30% 
methyl sdmmnoxane (2.^) to obtain the catalyst 
1:100). ' ; 
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The procedure of Example I was followed -^xce;^ that 5g of 
polysalfoiiue (formula 1, wherein X = CI, Rt H md n - 25-50) and 8.7g of 
TiCU were used. The yellow soM (0.5g) fomwd showed 10.5% utanium 
incoiporatiOH '^d anzesoi pacticle size of D$K)48.5ft. 

Emmiphs 3 

To a 100 ml meth^^ene dichlohde solution ^f 5g of polysulfone 
(formula I, whemin X CI, Ri H and n === 25-50), was , added i.Og of 
Ti(OBu'')Li under lairo^n atmosphere and stirred at 25 - 30^C for 12 hrs. Hie 
ofTwhite solid tbnmfd was iHtei-ed out. It showed 0.2^4 titanium 
in4X>ipiK^A)H and a mtm partiide size of D90 ^.0^ The ^ioM (0.3g) was 
mixed wiUi 30^A m^yl aluinittoxanc (2.1g) to ol^atn the catalyst (titanium 
l aluminium: : 1:100).. 

The procedure of Example 3 was followed excei^ that 6.4g of 
Ti(QBu'')4 w^ tt^. The off-white sohd (O Sg) formed showed O.jPA tkanium 
ineotporaiion md a mean par^db size of £>90 59.9^. 

Examples 

The procedure of Example 3 was followed except that 0.85g of ■ 
Ti(^ and 0.5g of Ti(OBu")4 were used. Tlws sohd (0.5g) fotiued' showed 1.5J4 
titanium mcorpoiation and a mean pattticlc size of D90 63. 5}i. . 
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Example 6 

The procedure of Example Iwas followed except that 100ml of 
dimethyl foimamide was used. The yeUow soUd (0.5g) fonhed showed 2.7% 
txtanium incoxporaiion and a mean paiticle size of D90 135.2)1. 

Esannpl^ 7 to 10 
The oAsiysts of Examples 1 to 5 (2.5g) were used m shnry phase 
polymeris^oxi of ethylene in ixAoeae (20Qnil) at 1 bar pressure and at 25 - 
30**C. The productivities of the polymm were as follows: , 



Catalyst 


pKMhictivdies in kg^x^ol Ti/h 


Example 1 


50 


Exffinple2 


10 


Example 3 


55 


Example 4 


40 




15 



The above produt^vities show |he high pof omianee of the 
catalyst of the inveimon in the polymerisadion of olefins, specially lower it- 
olefin. . 
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